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1,1,1-TCA AT 1,100 PPB; 1,1-DCA AT 120 PPB; 1,1-DCE AT 50 PPB; TCE AT 20 PPB; PCE AT 9 PPB;
1,2-DCA AT 2.3 PPB; 1,2-DCE AT 0.6 PPB; 1,1,2-TCA AT 1.0 PPB; FREON 113 AT 170 PPB; AND FREON 11
AT 48 PPB.

THIS ACTION REPRESENTS THE FINAL REMEDIAL ACTION TO REMOVE CONTAMINANTS FROM GROUNDWATER. 
SEVERAL RESPONSE MEASURES WERE PREVIOUSLY IMPLEMENTED AT THE SITE BY APPLIED MATERIALS.  THE
MAJOR COMPONENTS OF THE SELECTED REMEDY ARE:

A.   CONTINUE PUMPING FROM EXISTING GROUNDWATER EXTRACTION WELLS UNTIL DRINKING WATER
           STANDARDS FOR TCE (5 PPB); 1,2-DCA (0.5 PPB); 1,1-DCE (6 PPB); 1,1-DCA (5 PPB),
           CIS-1,2-DCE (6 PPB); TRANS-1,2-DCE (10 PPB); 1,1,1-TCA (200 PPB), 1,1,2-TCA (32 PPB),
           FREON 113 (1200 PPB), AND FREON 11 (150 PPB) CHLOROFORM (6 PPB), AND VINYL CHLORIDE
           (0.5 PPB) ARE ACHIEVED;

B.   TREAT EXTRACTED GROUNDWATER USING AN EXISTING AIR STRIPPING SYSTEM;

C.   CONTINUE GROUNDWATER MONITORING AT THE SITE DURING THE CLEANUP PERIOD;

D.   IMPLEMENT INSTITUTIONAL CONTROLS, SUCH AS DEED RESTRICTIONS, WHICH WILL CONTROL AND
           RESTRICT THE WITHDRAWAL AND USE OF CONTAMINATED GROUNDWATER AND CONTROL AND LIMIT
           ACTIVITIES THAT COULD RESULT IN EXPOSURE TO VOLATILE ORGANIC COMPOUND (VOC)
           CONTAMINATION.  CONTROLS AND RESTRICTIONS WITHIN THE PLUME WILL BE NECESSARY UNTIL    
           DRINKING WATER LEVELS HAVE BEEN ACHIEVED FOR ALL VOCS.

E.   RECLAMATION AND/OR REUSE OF 100 PER CENT OF THE GROUNDWATER THAT IS EXTRACTED AND
           TREATED IS A GOAL OF THIS REMEDIAL ACTION.

F.   DISCHARGE TREATED WATER OFF-SITE TO A STORM SEWER SYSTEM TRIBUTARY OF SAN TOMAS
           AQUINO CREEK PURSUANT TO AN NPDES PERMIT.

STATUTORY DETERMINATIONS

THE SELECTED REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, COMPLIES WITH FEDERAL AND
STATE REQUIREMENTS THAT ARE LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE TO THE REMEDIAL
ACTION AND IS COST-EFFECTIVE.  THIS REMEDY UTILIZES PERMANENT SOLUTIONS AND ALTERNATIVE
TREATMENT OR RESOURCE RECOVERY TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE AND SATISFIES THE
STATUTORY PREFERENCE FOR SELECTING REMEDIES THAT EMPLOY TREATMENT AS A PRINCIPAL ELEMENT AND
THAT SIGNIFICANTLY AND PERMANENTLY REDUCES THE TOXICITY, MOBILITY, OR VOLUME OF THE HAZARDOUS
SUBSTANCES.

A REVIEW OF THE REMEDIAL ACTION WILL BE CONDUCTED EVERY FIVE YEARS AFTER COMMENCEMENT TO ENSURE
THAT THE REMEDY CONTINUES TO PROVIDE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

   DATE: 09/28/90                          JOHN WISE
                                           FOR DANIEL W. MCGOVERN
                                           REGIONAL ADMINISTRATOR
                                           EPA REGION IX



#SNLD
SITE NAME, LOCATION, AND DESCRIPTION

APPLIED MATERIALS, INC.
3050 BOWERS AVENUE BUILDING 1 FACILITY
CITY OF SANTA CLARA, SANTA CLARA COUNTY
STATE OF CALIFORNIA

THE APPLIED MATERIALS, INC. SUPERFUND SITE (AM OR THE SITE), IS LOCATED AT 3050 BOWERS AVENUE IN
THE CITY OF SANTA CLARA.  APPLIED MATERIALS MANUFACTURES VAPOR DEPOSITION EQUIPMENT USED IN THE
SEMICONDUCTOR INDUSTRY IN ITS BUILDING 1 PLANT.  BUILDING 1 IS LOCATED ON A NINE-ACRE PARCEL
ABOUT 6.4 MILES SOUTH OF SAN FRANCISCO BAY AND WITHIN ONE MILE OF CALABAZAS, SARATOGA, AND SAN
TOMAS AQUINO CREEKS (SEE FIGURES 1 AND 2.)

THE POPULATION OF THE CITY OF SANTA CLARA IS ABOUT 90,000.  THE POPULATION DENSITY IN THE
VICINITY OF THE SITE IS ABOUT 4,660 PEOPLE PER SQUARE MILE.  LAND USE NEAR THE SITE IS PRIMARILY
LIGHT INDUSTRIAL, COMMERCIAL AND RESIDENTIAL.  AGRICULTURAL USE DOMINATED THE AREA BEFORE 1970
BUT PRESENTLY REPRESENTS ONLY A SMALL PERCENTAGE OF LAND USE NEAR THE SITE.

THE TWO PRIMARY NATURAL RESOURCES IN THE VICINITY OF AM ARE LAND AND WATER.  THE POTENTIAL FOR
AGRICULTURAL USE HAS BEEN GREATLY REDUCED BY CONVERSION OF LAND TO LIGHT INDUSTRIAL, COMMERCIAL
AND RESIDENTIAL USE.

GROUND WATER FOR HUMAN CONSUMPTION IS EXTRACTED FROM WELLS FROM ABOUT 150 TO 500 FT DEEP IN THE
SANTA CLARA VALLEY.  THE NEAREST DRINKING WATER SUPPLY WELL TO THE AM SITE IS LOCATED 3,500 FT
UPGRADIENT, TO THE SOUTHWEST.

VOLATILE ORGANIC COMPOUNDS (VOCS) WERE FIRST DETECTED IN GROUNDWATER IN NOVEMBER 1983, IN THE
VICINITY OF THREE UNDERGROUND TANKS AT THE WEST SIDE OF BUILDING 1.  THE PREDOMINANT POLLUTANT
IN 1983 WAS TRICHLOROETHANE (1,1,1-TCA) AT CONCENTRATIONS UP TO 12,000 PARTS PER BILLION (PPB);
ALSO DETECTED WERE TRICHLOROETHYLENE (TCE), DICHLOROETHYLENE (1,1-DCE), DICHLOROETHANE (DCA),
FREON 113, AND OTHER VOCS.

#SHEA
SITE HISTORY AND ENFORCEMENT ACTIVITIES

IN 1983, APPLIED MATERIALS DISCOVERED THAT UNDERGROUND TANK LEAKAGE AND/OR SPILLS HAD RESULTED
IN THE CONTAMINATION OF SOIL AND SHALLOW GROUNDWATER WITH ORGANIC SOLVENTS, PRINCIPALLY
1,1,1-TRICHLOROETHANE (TCA), WITH LOWER CONCENTRATIONS OF 1,1-DICHLOROETHANE (DCA)
1,1-DICHLOROETHYLENE (DCE), AND WITH TRACE AMOUNTS OF PERCHLOROETHYLENE (PCE), AND FREON 113.

AM HAS BEEN CONDUCTING INTERIM CLEANUP ACTIVITIES CONSISTING OF TANK AND SOIL REMOVAL AND
GROUNDWATER EXTRACTION WITH TREATMENT BY AIR STRIPPING.

IN 1984 AND 1985, VOCS WERE DETECTED AT CONCENTRATIONS UP TO 65 MILLIGRAMS PER LITER (MG/L) IN
SOIL SAMPLES COLLECTED IN THE VICINITY OF THE UNDERGROUND TANKS.  THESE DATA SUGGESTED THAT THE
VOCS WERE RELEASED FROM THE TANKS AND/OR ASSOCIATED PIPING.  THE TANKS HAVE BEEN EXCAVATED AND
REMOVED.  ABOVE 60 CUBIC YARDS OF CONTAMINATED SOIL WERE ALSO REMOVED.  THE EXCAVATION WAS
FILLED AND CONVERTED INTO AN EXTRACTION PIT.  ABOUT 10,000 GALLONS OF WATER WERE EXTRACTED TO
REMOVE SEDIMENT AND DEVELOP THE PIT.  SOIL BORINGS INDICATED THAT SOME CONTAMINATED SOILS REMAIN
IN PLACE IN THE IMMEDIATE VICINITY OF THE FORMER TANKS. ADDITIONAL SOIL WAS NOT REMOVED BECAUSE
OF A PERCEIVED THREAT TO THE INTEGRITY OF THE BUILDING 1 STRUCTURE.

INTERIM GROUNDWATER EXTRACTION AND TREATMENT BEGAN IN JULY 1984.  AM HAS INSTALLED AND MAINTAINS
NINE ONSITE MONITORING WELLS, INCLUDING SEVEN IN THE A ZONE AND TWO IN THE UNDERLYING B ZONE,
AND THREE PIEZOMETERS IN THE A ZONE IN THE VICINITY OF THE EXTRACTION PIT.  THE EXTRACTION
SYSTEM CONSISTS OF THREE WELLS AND THE EXTRACTION PIT AND REMOVES FROM 20,000 TO 26,000 GALLONS
OF WATER PER DAY.  THE EXTRACTED GROUNDWATER IS PROCESSED THROUGH AN AIR STRIPPING UNIT WHICH
DISCHARGES TO SAN TOMAS AQUINO CREEK AND ULTIMATELY TO SOUTH SAN FRANCISCO BAY.  THIS DISCHARGE
IS REGULATED UNDER A NPDES PERMIT FROM THE CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD, SAN
FRANCISCO BAY REGION (THE BOARD).

PRIOR TO THE DISCOVERY OF SUBSURFACE CONTAMINATION AT THE SITE, SIGNIFICANT VOC CONCENTRATIONS



HAD BEEN DETECTED AT THREE SITES BORDERING THE AM PROPERTY.  HOWEVER, VOC PLUMES FROM THE
NEIGHBORING SITES DO NOT APPEAR TO EXTEND TO THE AM SITE AND IT IS PROBABLE THAT NO VOCS WERE
PRESENT IN THE SHALLOW GROUNDWATER AT BUILDING 1 PRIOR TO ONSITE RELEASE.

LEAD AGENCY: PURSUANT TO THE SOUTH BAY MULTI-SITE COOPERATIVE AGREEMENT AND THE SOUTH BAY GROUND
WATER CONTAMINATION ENFORCEMENT AGREEMENT, ENTERED INTO ON MAY 2, 1985 (AS SUBSEQUENTLY AMENDED)
BY THE CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD, SAN FRANCISCO BAY REGION, EPA, AND DHS,
THE REGIONAL BOARD HAS BEEN ACTING AS THE LEAD REGULATORY AGENCY. THE REGIONAL BOARD WILL
CONTINUE TO OVERSEE THE REMEDIATION OF THE SITE PURSUANT TO CERCLA, THE NCP AND APPLICABLE STATE
LAW.

SITE LISTING HISTORY AND ENFORCEMENT CHRONOLOGY

THE SITE IS ON THE NATIONAL PRIORITIES LIST (NPL) AND IS REGULATED UNDER SITE CLEANUP
REQUIREMENTS OF THE REGIONAL BOARD AS INDICATED HEREIN:

   OCTOBER 15, 1984   SITE PROPOSED FOR THE NPL.

      JUNE 19, 1985   REGIONAL BOARD ADOPTED NPDES PERMIT NO. CA0028851, FOR THE DISCHARGE OF
                      TREATED WATER TO A STORM DRAIN SYSTEM TRIBUTARY TO SAN TOMAS AQUINO CREEK
                      AND SOUTH SAN FRANCISCO BAY.

 SEPTEMBER 17, 1986   REGIONAL BOARD ADOPTED WASTE DISCHARGE REQUIREMENTS FOR THE SITE.

      JULY 22, 1987   SITE ADDED TO THE FINAL NPL.

  DECEMBER 21, 1988   REGIONAL BOARD ADOPTED A REVISED NPDES PERMIT NO. CA9928851

 SEPTEMBER 20, 1989   REGIONAL BOARD ADOPTED SITE CLEANUP REQUIREMENTS ORDER NO. 89-167.

      JUNE 20, 1990   REGIONAL BOARD ADOPTED PERMIT RENEWAL FOR NPDES PERMIT NO. CA9928851.

 SEPTEMBER 19, 1990   SEPTEMBER 19, 1990 REGIONAL BOARD ADOPTED AMENDMENTS TO SITE CLEANUP
                      REQUIREMENTS ORDER NO. 90-134.

#CP
COMMUNITY PARTICIPATION

       MAY 1989:   FACT SHEET NO.1, RI/FS COMPLETED

      JUNE 1989:   FACT SHEET NO.2, PROPOSED FINAL CLEANUP

   JUNE 15,1989:   NOTICE OF PUBLIC MEETING PUBLISHED IN SANTA CLARA AMERICAN

  JUNE 21, 1989:   JULY 21, 1989: PUBLIC COMMENT PERIOD DOCUMENTS AVAILABLE AT THE SANTA CLARA
                   PUBLIC LIBRARY AND THE REGIONAL BOARD

  JUNE 21, 1989:   PUBLIC HEARING ON PROPOSED PLAN

  JUNE 22, 1989:   NOTICE OF PUBLIC MEETING PUBLISHED IN THE SANTA CLARA AMERICAN

  JUNE 29, 1989:   PUBLIC MEETING ON PROPOSED PLAN

 SEPT. 20, 1989:   PUBLIC HEARING TO ADOPT PROPOSED PLAN AND REGIONAL BOARD SITE CLEANUP ORDERS

      AUG. 1990:   FACT SHEET NO. 3, REVISED FINAL CLEANUP PLAN

  AUG. 15, 1990:   PUBLIC HEARING ON PROPOSED PLAN

  AUG. 15, 1990 -  SEPT. 15, 1990: PUBLIC COMMENT PERIOD DOCUMENTS AVAILABLE TO THE SANTA CLARA
                   PUBLIC LIBRARY AND THE REGIONAL BOARD

 SEPT. 19, 1990:   PUBLIC HEARING TO ADOPT PROPOSED PLAN AND REGIONAL BOARD SITE CLEANUP ORDERS



THE COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND AT THE PUBLIC HEARINGS ARE ADDRESSED
IN THE RESPONSIVENESS SUMMARY WHICH IS ATTACHED TO THIS ROD.

#SROU
SCOPE AND ROLE OF THE OPERABLE UNIT WITHIN THE SITE STRATEGY

THE PRINCIPAL THREAT POSED BY THE SITE IS FROM CONTAMINATED GROUNDWATER THAT MAY BE USED AS
DRINKING WATER OR MAY MIGRATE TO CONTAMINATE A DRINKING WATER AQUIFER.  THE SELECTED REMEDY IS
FOR AN OPERABLE UNIT THAT WILL ADDRESS THE PRINCIPLE THREAT BY CAPTURING AND REMOVING
CONTAMINATED GROUNDWATER AND TREATING IT TO HEALTH-BASED LEVELS.  THE REMEDIAL ACTION WILL
PREVENT ANY FURTHER MIGRATION OF CONTAMINANTS IN THE GROUNDWATER, PREVENT ANY FUTURE EXPOSURE OF
THE PUBLIC TO CONTAMINATED GROUNDWATER AND RESTORE THE GROUNDWATER TO DRINKING WATER QUALITY. 
THIS OPERABLE UNIT DOES NOT ADDRESS CLEANUP OF SOILS. CONTAMINATED SOILS KNOWN TO EXIST UNDER
BUILDING 1 AND THE UTILITY PAD AND DOCK WILL BE ADDRESSED IN THE FUTURE IN ANOTHER OPERABLE UNIT
OR AS PART OF A FINAL SITE-WIDE ROD.

#SSC
SUMMARY OF SITE CHARACTERISTICS

THIS ROD ADDRESSES GROUNDWATER CONTAMINATION FROM ALL KNOWN OR SUSPECTED SOURCES.

CHEMICALS DETECTED: VOCS WERE FIRST DETECTED IN GROUNDWATER IN NOVEMBER 1983, IN THE VICINITY OF
THREE UNDERGROUND TANKS AT THE WEST SIDE OF BUILDING 1.  THE PREDOMINANT POLLUTANT IN 1983 WAS
TRICHLOROETHANE (1,1,1-TCA) AT CONCENTRATIONS UP TO 12,000 PARTS PER BILLION (PPB); ALSO
DETECTED WERE TRICHLOROETHYLENE (TCE), DICHLOROETHYLENE (1,1-DCE), DICHLOROETHANE (1,1-DCA),
FREON 113, AND OTHER VOCS.

ANALYTICAL RESULTS FROM JANUARY THROUGH JUNE 1989 INDICATE THE PRESENCE OF THE FOLLOWING VOCS IN
GROUNDWATER ONSITE: 1,1,1-TCA AT 1,100 PPB; 1,1-DCA AT 120 PPB; 1,1-DCE AT 50 PPB; TCE AT 20
PPB; PCE AT 9 PPB; 1,2,-DCA AT 2.3 PPB; 1,2-DCE AT 0.6 PPB; 1,1,2-TCA AT 1.0 PPB; FREON 113 AT
170 PPB; AND FREON 11 AT 48 PPB.

VOCS ARE IDENTIFIED AS EITHER CARCINOGENIC (CANCER-CAUSING) OR NONCARCINOGENIC (NOT
CANCER-CAUSING).  THE VOCS FOUND IN THE SUBSURFACE AT THIS SITE INCLUDE SEVERAL WHICH HAVE BEEN
CATEGORIZED BY THE EPA AS CAPABLE OF CAUSING CANCER IN HUMANS: (1) POSSIBLE HUMAN CARCINOGEN -
1,1-DCE, AND 1,1,2-TCA; (2) PROBABLE HUMAN CARCINOGEN - TCE, PCE, 1,1-DCA AND 1,2-DCA (EDC). 
CHLOROFORM, A PROBABLE HUMAN CARCINOGEN, WAS DETECTED IN ONSITE SAMPLES COLLECTED FROM 1983
THROUGH 1986 AND IN 1988. VINYL CHLORIDE, A KNOWN HUMAN CARCINOGEN, WAS DETECTED TWICE, ONCE IN
1983 AND ONCE IN 1985, IN SAMPLES FROM TWO DIFFERENT SOURCE-AREA WELLS; AND MORE RECENTLY (1990)
IN SAMPLES FROM A NEWLY INSTALLED EXTRACTION WELL.

HYDROGEOLOGY: THE SITE IS IN THE SANTA CLARA VALLEY, A SEDIMENTARY BASIN FILLED WITH
UNCONSOLIDATED HETEROGENEOUS ALLUVIAL MATERIAL, SOMETIMES INTERSPERSED WITH LAYERS OF MARINE
CLAY.  THE ALLUVIUM IS A MIXTURE OF PERMEABLE WATER-BEARING SANDS AND GRAVELS INTERBEDDED WITH
LESS PERMEABLE SILTS AND CLAYS.  THE SOILS ARE EXTREMELY VARIABLE OVER SHORT DISTANCES, BOTH
HORIZONTALLY AND VERTICALLY.

WATER-BEARING DEPOSITS IN THE SANTA CLARA VALLEY AND AT THE BUILDING 1 SITE ARE GENERALLY
DIVIDED INTO THREE LATERALLY TRACEABLE UNITS, BEGINNING WITH THE NEAR-SURFACE A ZONE AND
PROGRESSING WITH DEPTH THROUGH THE B ZONE AND INTO THE C ZONE.  THE TOP OF THE A ZONE IS FOUND
AT DEPTHS BETWEEN 9 AND 15 FEET BELOW THE SURFACE; THE B ZONE AT BETWEEN 42 AND 47 FEET.  THE A
AND B ZONES ARE SEPARATED BY A LAYER OF SILTY CLAY AT LEAST 5 FEET THICK.

GROUNDWATER IS FOUND AT A DEPTH OF ABOUT EIGHT FEET IN THE A ZONE AND IS CONFINED OR
SEMI-CONFINED.  GROUNDWATER FLOW IS TO THE NORTHEAST, AT A CALCULATED VELOCITY OF ABOUT TWO FEET
PER DAY.  WATER LEVEL MEASUREMENTS INDICATE AN UPWARD HYDRAULIC GRADIENT BETWEEN THE A AND B
ZONES.  WATER IN THE A AND B ZONES AT THIS SITE IS NOT WITHDRAWN FOR ANY CURRENT USE OTHER THAN
THE INTERIM REMEDIAL ACTIONS PRESENTLY UNDERWAY.

THE C ZONE IS LOCATED FROM 150 TO MORE THAN 500 FEET BELOW THE SURFACE, AND CONTAINS AQUIFERS
WHICH PRODUCE WATER FOR DOMESTIC AND OTHER USES. THE C ZONE AQUIFERS ARE SEPARATED FROM THE
SHALLOW A AND B AQUIFERS BY CLAY LAYERS RANGING FROM 50 TO 150 FEET.  THESE CLAY LAYERS CAN
PROVIDE AN EFFECTIVE NATURAL BARRIER TO VERTICAL GROUNDWATER MOVEMENT, BUT ARE NOT UNIVERSALLY



PRESENT.  THE INTEGRITY OF CLAY BARRIERS THAT ARE PRESENT MAY BE COMPROMISED AT SPECIFIC
LOCATIONS BY ABANDONED WELLS THAT ARE IMPROPERLY SEALED AND ACT AS CONDUITS FOR THE VERTICAL
MIGRATION OF POLLUTANTS.

VOCS AT THIS SITE ARE FOUND IN FINE-GRAINED SILTS AND CLAYS IN THE DEPTH INTERVAL OF 8 TO 19
FEET, AND IN THE GROUNDWATER AND SOILS OF THE UNDERLYING GRAVELLY SAND OF THE A ZONE AQUIFER
WHICH IS FIVE OR MORE FEET THICK.  VOCS HAVE ALSO BEEN FOUND IN THE B ZONE, TO A LIMITED EXTENT. 
BY 1983, THE AM PLUME HAD MIGRATED A DISTANCE OF 700 FEET OR MORE DOWNGRADIENT, 500 FEET
CROSS-GRADIENT, AND VERTICALLY DOWNWARD TO A DEPTH OF ABOUT 50 FEET BELOW THE SURFACE.  THE
CURRENT (1990) AREAL EXTENT OF THE PLUME IS SIMILAR TO WHAT IT WAS IN 1983, BUT THE
CONCENTRATION OF 1,1,1-TCA HAS DECREASED FROM A RANGE OF 4,000 TO 12,000 PPB IN 1983, TO 25 TO
1,800 PPB AT PRESENT (FIGURE 3.)

THE PRIMARY MIGRATION PATHWAY IS THROUGH THE AQUIFERS.  THERE ARE NO SURFACE MIGRATION PATHWAYS. 
NO WATER SUPPLY WELLS, ACTIVE OR ABANDONED, ARE LOCATED WITHIN THE PLUME.  THE NEAREST FORMER
WATER SUPPLY WELL, MORE THAN 500 FEET DEEP IN THE C ZONE, WAS LOCATED EAST OF BUILDING 1 AND
JUST BEYOND THE EASTERN MARGIN OF THE PLUME.  THIS WELL WAS CLOSED IN APRIL 1986 UNDER
SUPERVISION OF THE SANTA CLARA VALLEY WATER DISTRICT.  THE NEAREST PUBLIC WATER SUPPLY WELL IS
3500 FEET UPGRADIENT TO THE SOUTHWEST.  NO CONTAMINANTS HAVE BEEN DETECTED IN THIS WELL.  IT IS
BEYOND THE CAPTURE ZONE OF THE EXTRACTION WELLS AT THIS SITE.

SEVERAL THOUSAND PEOPLE IN THE CITY OF SANTA CLARA WOULD BE EXPOSED TO CONTAMINATION FROM THE AM
SITE IF IT WERE ALLOWED TO MIGRATE TO PUBLIC OR PRIVATE WATER WELLS.  GROUNDWATER CONTAMINATION
COULD EVENTUALLY MIGRATE INTO SAN FRANCISCO BAY.

#SSR
SUMMARY OF SITE RISKS

THE PRIMARY EXPOSURE ROUTE IS THROUGH THE INGESTION (DRINKING) OF CONTAMINATED GROUNDWATER. 
ANOTHER EXPOSURE ROUTE IS THROUGH INHALATION. POTENTIAL HUMAN HEALTH EFFECTS RESULTING FROM THE
PRESENCE OF VOCS IN THE GROUNDWATER HAVE BEEN EVALUATED BY (1) CALCULATING EXPOSURE POINT
CONCENTRATIONS FOR INDICATOR VOCS, THEN COMPARING THESE TO APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS (ARARS); AND (2) CALCULATING EXPOSURE RISKS FOR A MAXIMALLY EXPOSED
INDIVIDUAL (MEI) AT THE LOCATION OF HIGHEST ESTIMATED EXPOSURE.

THE SHALLOW GROUNDWATER IN THE A AND B ZONES IS DESIGNATED A POTENTIAL SOURCE OF DRINKING WATER. 
CLEANUP STANDARDS ARE DERIVED WHICH PROVIDE AN ACCEPTABLE RESIDUAL RISK TO AN INDIVIDUAL
DRINKING THE WATER AND INHALING VOCS EMITTED DURING INDOOR USES.  IN ADDITION TO ACHIEVING THE
CLEANUP STANDARD FOR EACH CHEMICAL, THE TOTAL UPPERBOUND CANCER RISK FOR THE SUMMED ORAL AND
INHALATION (AND DERMAL IF APPROPRIATE PATHWAYS MUST BE BELOW THE ACCEPTED RISK LEVEL (1 X (10-4)
IN THIS CASE), AND THE SUM OF THE NON-CARCINOGENIC HAZARD INDICES FOR ALL PATHWAYS MUST BE LESS 
THAN 1.0.

CLEANUP STANDARDS FOR THIS SITE, AS REVISED HEREIN, ARE SHOWN IN TABLE 1.  THE TABLE ALSO SHOWS
THE TYPE OF CARCINOGEN, AS DETERMINED BY THE EPA, GROUPED ACCORDING TO THE WEIGHT OF EVIDENCE
FROM EPIDEMIOLOGICAL STUDIES AND ANIMAL STUDIES:

GROUP A- HUMAN CARCINOGEN (SUFFICIENT EVIDENCE OF CARCINOGENICITY IN HUMANS)

GROUP B- PROBABLE HUMAN CARCINOGEN (B1-LIMITED EVIDENCE OF CARCINOGENICITY IN HUMANS;
B2-SUFFICIENT EVIDENCE OF CARCINOGENICITY IN ANIMALS WITH INADEQUATE OR LACK OF EVIDENCE IN
HUMANS)

GROUP C- POSSIBLE HUMAN CARCINOGEN (LIMITED EVIDENCE OF CARCINOGENICITY IN ANIMALS AND
INADEQUATE OR LACK OF HUMAN DATA)

TABLE 2 GIVES THE CANCER POTENCY FACTORS (CPFS) AND REFERENCE DOSES (RFDS) FOR EACH VOC
IDENTIFIED.  TABLE 3 SHOWS THE CALCULATED RISK FOR IDENTIFIED CARCINOGENS; TABLE 4 SHOWS THE
CALCULATED NON-CARCINOGENIC RISKS.

THE TOTAL EXCESS CANCER RISK NUMBER SHOWN IN TABLE 3 (EXCLUDING RISK DUE TO EXPOSURE TO
1,1-DCE), IS 8.3 X (10-5), AND THE RISK DUE TO 1,1-DCE AT ITS DHS DRINKING WATER MCL OF 0.006
MG/L IS CONSIDERED INSIGNIFICANT.  THE HAZARD INDEX CALCULATIONS SHOW AN HI OF 0.38 FOR THE



INGESTION PATHWAY AND AN HI OF 0.04 FOR THE INHALATION PATHWAY (TABLE 4).

THE RISK DUE TO NON-CARCINOGENS AT THIS SITE WAS ALSO ASSESSED.  THE HAZARD INDEX (HI) FOR EACH
POTENTIAL EXPOSURE ROUTE, SUMMED FROM CALCULATED HAZARD QUOTIENTS (HQS), WAS LESS THAN 1.0.

THE TOTAL CARCINOGENIC RISK, AS NOW DETERMINED, IS WITHIN THE ACCEPTED EPA RANGE WHEN BASED ON
AN EVALUATION OF DHS MCLS, AND THE NON-CARCINOGENIC RISK DERIVED FROM THESE MCLS IS LESS THAN
1.0 FOR EACH PATHWAY.  AS A CONSEQUENCE OF THESE DETERMINATIONS NONE OF THE CLEANUP STANDARDS
MUST BE REDUCED TO LESS THAN THE DHS MCL OR AL, OR THE NON-ZERO MCLG.

#DA
DESCRIPTION OF ALTERNATIVES

EPA AND THE REGIONAL BOARD EVALUATED FIVE REMEDIAL ACTION ALTERNATIVES FOR THE SITE IN
ACCORDANCE WITH CERCLA SECTION 121, THE NATIONAL CONTINGENCY PLAN ("NCP"), AND THE INTERIM
GUIDANCE ON SUPERFUND SELECTION OF REMEDY, DECEMBER 24, 1986 (OSWER DIRECTIVE NO. 9355.0-19).

THE FEASIBILITY STUDY INITIALLY SCREENED THE FOLLOWING FIVE GROUNDWATER REMEDIAL ACTION
TECHNOLOGIES: (A) ACTIVE CONTAINMENT OF THE GROUNDWATER PLUME AND REMOVAL OF VOCS BY GROUNDWATER
EXTRACTION AND TREATMENT; (B) PASSIVE CONTAINMENT OF THE GROUNDWATER PLUME USING A SLURRY WALL
SYSTEM AND GROUNDWATER EXTRACTION AND TREATMENT; (C) BIOREMEDIATION WITH DOWN GRADIENT
GROUNDWATER EXTRACTION AND TREATMENT; (D) STEAM AND/OR HOT AIR INJECTION WITH GROUNDWATER
EXTRACTION AND TREATMENT; AND (E) NO FURTHER ACTION WITH MONITORING.  THE TWO REMEDIAL
ALTERNATIVES THAT PASSED THE INITIAL SCREENING AND WERE EVALUATED UTILIZING THE NINE CRITERIA. 
THE TWO ALTERNATIVES ARE LISTED BELOW:

REMEDIAL ALTERNATIVE 1

REMEDIAL ALTERNATIVE 1 IS A "NO FURTHER ACTION" ALTERNATIVE, RETAINED FOR BASE-LINE COMPARISON
PURPOSES IN ACCORDANCE WITH EPA GUIDANCE.  THE USE OF REMEDIAL TECHNOLOGIES IS NOT PROPOSED AT
THE SITE UNDER THIS ALTERNATIVE.  THE EXISTING GROUNDWATER RECOVERY, TREATMENT AND DISCHARGE
OPERATIONS WOULD BE DISCONTINUED, BUT GROUNDWATER MONITORING WOULD CONTINUE FOR AT LEAST 100
YEARS.  THE TOTAL PRESENT WORTH COST OF THIS ALTERNATIVE IS $655,000.

REMEDIAL ALTERNATIVE 2

REMEDIAL ALTERNATIVE 2 CONSISTS OF THE FOLLOWING:

• INSTITUTIONAL CONSTRAINTS ON ON-SITE ACTIVITIES AND USE OF GROUNDWATER
• GROUNDWATER MONITORING
• PUMPING FROM EXISTING EXTRACTION WELLS UNTIL CLEANUP STANDARDS ARE MET (AN ESTIMATED

50 YEARS)
• TREATMENT USING THE EXISTING AIR STRIPPING SYSTEM
• DISCHARGE OF TREATED WATER TO SURFACE WATER UNDER EXISTING RWQCB NPDES PERMIT

TOTAL PRESENT WORTH COST = $715,000

THE PROPOSED PLAN IDENTIFIED SEVERAL ADDITIONAL CLEANUP ALTERNATIVES THAT INCLUDED SOILS.  SINCE
THIS ROD IS FOR THE GROUNDWATER OPERABLE UNIT, THE SOILS ALTERNATIVES ARE NOT DESCRIBED IN THIS
ROD.

#SCAA
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

THRESHOLD CRITERIA

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT:

ALTERNATIVE 2, WOULD BE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT. ALTERNATIVE 1, THE "NO
ACTION" ALTERNATIVE IS NOT PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, BECAUSE IT IS
EXPECTED THAT THE GROUNDWATER PLUME WOULD CONTINUE TO MIGRATE, FURTHER DEGRADING THE AQUIFER.

COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)



CLEANUP STANDARDS FOR THIS SITE ARE DETERMINED BY THE DHS ACTION LEVELS, STATE AND FEDERAL
MAXIMUM CONTAMINANT LEVELS, AND CALIFORNIA RESOLUTION 68-16.  ALTERNATIVE 2 WOULD MEET THESE
ARARS.  ALTERNATIVE 1 DOES NOT MEET THESE ARARS.

PRIMARY BALANCING CRITERIA

LONG-TERM EFFECTIVENESS AND PERMANENCE:

ALTERNATIVE 2 WOULD MITIGATE POTENTIAL FUTURE RISKS BY PREVENTING THE MIGRATION OF VOCS IN
GROUNDWATER AND RESTORING THE GROUNDWATER QUALITY OF THE A ZONE TO DRINKING WATER STANDARDS. 
LONG-TERM MONITORING AND OPERATION AND MAINTENANCE WOULD BE REQUIRED.  ALTERNATIVE 1 IS NOT 
EFFECTIVE OR PERMANENT.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT:

ALTERNATIVE 2 WOULD REDUCE CONTAMINANTS AT THE SITE THROUGH EXTRACTION AND TREATMENT OF
CONTAMINATED GROUNDWATER.  ALTERNATIVE 1 WOULD NOT RESULT IN A REDUCTION OF TOXICITY, MOBILITY
OR VOLUME SINCE IT RELIES ON NATURAL ATTENUATION MECHANISMS, SUCH AS DISPERSION, SORPTION,
DIFFUSION AND DEGRADATION.

IMPLEMENTATION OF ALTERNATIVE 2 WILL PROVIDE SHORT-TERM EFFECTIVENESS. RISKS ASSOCIATED WITH
GROUNDWATER MONITORING, RECOVERY, TREATMENT AND DISCHARGE ARE MITIGATED BY THE HEALTH AND SAFETY
MEASURES TO BE IMPLEMENTED AT THE SITE ALTHOUGH NO DIRECT EXPOSURE TO CONTAMINANTS IS
ANTICIPATED.

ALTERNATIVE 1 WILL NOT BE EFFECTIVE IN CONTAINING THE CONTAMINANT PLUME AND IN THE SHORT TERM
WILL ALLOW FURTHER MIGRATION OF CONTAMINANTS.

ALTERNATIVE 2 UTILIZES PROVEN AND READILY AVAILABLE TECHNOLOGY; THE EXISTING RECOVERY AND
TREATMENT SYSTEMS ARE ALREADY IMPLEMENTED AT THE SITE.

ALTERNATIVE 1, "NO ACTION", CAN BE READILY IMPLEMENTED AT THE SITE AS IT INVOLVES DISCONTINUING
THE CURRENT REMEDIAL ACTIONS.

COST

THE COST TO IMPLEMENT ALTERNATIVE 1 WOULD BE LOWER COMPARED TO THE OTHER REMEDIAL ALTERNATIVE
FOR THE SITE.  MONITORING WELLS WOULD NEED TO BE MAINTAINED FOR MANY YEARS.  LONG TERM
MONITORING OF CONTAMINATION WOULD BE REQUIRED FOR AT LEAST 100 YEARS.  THE EXISTING EXTRACTION
WELLS WOULD NEED TO BE PLUGGED AND ABANDONED AND THE TREATMENT SYSTEM COULD BE DISASSEMBLED AND
REMOVED FROM THE SITE.  THE PRESENT WORTH VALUE IS $655,000.

THE COST TO IMPLEMENT ALTERNATIVE 2 WOULD BE HIGHER.  THE GROUNDWATER RECOVERY, TREATMENT, AND
DISCHARGE SYSTEMS ARE ALREADY BUILT AND OPERATING AT THE SITE.  THE SYSTEM WOULD REQUIRE
MAINTENANCE TO REMAIN OPERABLE.  THE PRESENT WORTH VALUE IS $715,000 FOR ALTERNATIVE 2.

MODIFYING CRITERIA

STATE/SUPPORT AGENCY ACCEPTANCE:

THE STATE OF CALIFORNIA HAS NO OBJECTIONS TO THE TECHNICAL ELEMENTS OF THE REMEDIAL ACTION
SELECTED IN THIS ROD.

COMMUNITY ACCEPTANCE

THE COMMUNITY IS SUPPORTIVE OF THE PREFERRED ALTERNATIVE.  APPLIED MATERIALS INDICATED A
PREFERENCE FOR ALTERNATIVE 2 FOR GROUNDWATER.

#ARARS
APPLICABLE AND RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) AND TO BE CONSIDERED CRITERIA

REMEDIAL ACTIONS SELECTED UNDER CERCLA MUST ATTAIN LEVELS OF CLEANUP OF HAZARDOUS SUBSTANCES
RELEASED INTO THE ENVIRONMENT AND CONTROL OF FURTHER RELEASE WHICH ASSURE PROTECTION OF HUMAN



HEALTH AND THE ENVIRONMENT.  CERCLA REQUIRES THE SELECTION REMEDIAL ACTIONS THAT ACHIEVE A LEVEL
OR STANDARD OF CLEANUP THAT MEETS LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS,
STANDARDS, CRITERIA, OR LIMITATIONS (ARARS).

ARARS ARE GENERALLY SEPARATED INTO THREE CATEGORIES: (1) CHEMICAL SPECIFIC REQUIREMENTS THAT SET
HEALTH OR RISK-BASED CONCENTRATION LIMITS OR RANGES FOR PARTICULAR ACTIVITIES; (2)
ACTION-SPECIFIC REQUIREMENTS; AND (3) LOCATION-SPECIFIC REQUIREMENTS.

THE REGULATORY FRAMEWORK FOR SETTING REMEDIAL OBJECTIVES FOR THE CLEANUP OF GROUNDWATER AT THE
SITE AND FOR THE SELECTION OF ARARS IS BASED ON THE BENEFICIAL (CURRENT OR POTENTIAL) USE OF
LOCAL GROUND WATER AS A DRINKING WATER SUPPLY.

CHEMICAL-SPECIFIC ARARS

CHEMICAL-SPECIFIC ARARS FOR THE SITE ARE FEDERAL AND STATE OF CALIFORNIA DRINKING WATER
STANDARDS.  APPLICABLE FEDERAL AND STATE DRINKING WATER STANDARDS ARE PRESENTED IN THE FIRST
COLUMN OF TABLE 5.

FEDERAL DRINKING WATER STANDARDS

POTENTIAL ARARS FOR THE SITE INCLUDE MAXIMUM CONTAMINANT LEVELS (MCLS), AND MAXIMUM CONTAMINANT
LEVEL GOALS (MCLGS) WHEN SET AT A LEVEL ABOVE ZERO.

THE RELEVANT AND APPROPRIATE STANDARDS TO ESTABLISH GROUNDWATER CLEANUP LEVELS AT THE SITE ARE
THE FEDERAL AND STATE MAXIMUM CONTAMINANT LEVEL (MCLS), AS ESTABLISHED UNDER THE SAFE DRINKING
WATER ACT.

STATE DRINKING WATER STANDARDS

CALIFORNIA DRINKING WATER STANDARDS ESTABLISH ENFORCEABLE LIMITS FOR SUBSTANCES THAT MAY AFFECT
HEALTH OR AESTHETIC QUALITIES OF WATER AND APPLY TO WATER DELIVERED TO CUSTOMERS.  THE STATE’S
PRIMARY STANDARDS ARE BASED ON FEDERAL NATIONAL INTERIM PRIMARY DRINKING WATER REGULATIONS. 
CURRENTLY, FOR CONTAMINANTS FOUND AT THIS SITE, CALIFORNIA HAS PROMULGATED MCLS FOR THOSE
CONTAMINANTS AT THE SITE AS LISTED ON TABLE 5.

DISCHARGE OF TREATED EFFLUENT TO SURFACE WATER

SUBSTANTIVE NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT REQUIREMENTS WOULD
APPLY TO TREATED EFFLUENT DISCHARGED TO SURFACE WATERS.  THESE REQUIREMENTS WOULD PRIMARILY BE
EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS.  THE CALIFORNIA REGIONAL WATER QUALITY CONTROL
BOARD (RWQCB) REGULATES NPDES DISCHARGES.  AMBIENT WATER QUALITY CRITERIA AND TECHNOLOGY-BASED
STANDARDS ARE USED BY THE RWQCB TO SET NPDES EFFLUENT DISCHARGE LIMITATIONS.

AIR EMISSIONS STANDARDS

ANY NEW SOURCE THAT EMITS TOXIC CHEMICALS TO THE ATMOSPHERE AT LEVELS DETERMINED BY THE BAY AREA
AIR QUALITY MANAGEMENT DISTRICT (BAAQMD) TO BE APPROPRIATE FOR REVIEW MUST HAVE AUTHORIZATION TO
CONSTRUCT AND A PERMIT TO OPERATE FROM THE BAAQMD.  ALTHOUGH ON-SITE TREATMENT FACILITIES ARE
EXEMPTED BY CERCLA FROM THE ADMINISTRATIVE REQUIREMENTS OF THE PERMITTING PROCESS, EMISSION
LIMITS AND MONITORING REQUIREMENTS IMPOSED BY THE BAAQMD MUST BE MET.

VAPOR PHASE GAC UNITS FOR AIR-STRIPPING TOWERS MUST BE USED IF REQUIRED BY EPA OSWER DIRECTIVE
9355.0-28 CONTROL OF AIR EMISSIONS FROM SUPERFUND AIR STRIPPERS AT SUPERFUND GROUNDWATER SITES.

LOCATION-SPECIFIC ARARS

FAULT ZONE

THE APPLIED MATERIALS SITE IS NOT LOCATED WITHIN 61 METERS (200 FEET) OF A FAULT.  THEREFORE,
THE FAULT ZONE REQUIREMENTS OF 40 CFR SECTION 264.18(A) IS SATISFIED.

FLOODPLAIN



A HAZARDOUS WASTE TREATMENT FACILITY LOCATED IN A 100-YEAR FLOODPLAIN MUST BE DESIGNED,
CONSTRUCTED, OPERATED, AND MAINTAINED TO PREVENT WASHOUT OF ANY HAZARDOUS WASTE BY A 100-YEAR
FLOOD.  THIS FACILITY IS LOCATED IN THE 100-YEAR FLOODPLAIN OF THE SAN TOMAS AQUINO CREEK
DRAINAGE SYSTEM.

CALIFORNIA RESOLUTION 68-16

RESOLUTION 68-16 IS CALIFORNIA'S "STATEMENT OF POLICY WITH RESPECT TO MAINTAINING HIGH QUALITY
OF WATERS IN CALIFORNIA".  EPA REGARDS RESOLUTION 68-16 AS CRITERIA TO ESTABLISH GROUND WATER
CLEANUP LEVELS.

THE POLICY REQUIRES MAINTENANCE OF EXISTING WATER QUALITY UNLESS IT IS DEMONSTRATED THAT A
CHANGE WILL BENEFIT THE PEOPLE OF THE STATE, WILL NOT UNREASONABLY AFFECT BENEFICIAL USES OF THE
WATER, AND WILL NOT RESULT IN WATER QUALITY LESS THAN PRESCRIBED BY OTHER STATE POLICIES.

A BENEFICIAL USE OF THE GROUND WATER IN THE AQUIFER SYSTEM IS DRINKING WATER.  ESTABLISHING A
CLEANUP LEVEL WHICH MAINTAINS THIS BENEFICIAL USE WOULD ATTAIN THE REQUIREMENTS OF RESOLUTION
68-16.

ACTION-SPECIFIC ARARS

NO ACTION-SPECIFIC ARARS HAVE BEEN IDENTIFIED FOR THIS SITE.

TO BE CONSIDERED CRITERIA

IN ESTABLISHING SELECTED REMEDIAL ALTERNATIVES, EPA CONSIDERS VARIOUS PROCEDURES, CRITERIA,
ADVISORIES, AND RESOLUTIONS.  THESE "TO BE CONSIDERED" CRITERIA (TBCS) DO NOT CARRY THE WEIGHT
OF ARARS, BUT ARE RELEVANT TO THE CLEANUP OF THE SITE.  THE FOLLOWING DISCUSSION PRESENTS
SELECTED CRITERIA RELEVANT TO THE SELECTION OF REMEDIAL ALTERNATIVES.

STATE CRITERIA FOR GROUNDWATER CLEANUP

CALIFORNIA'S CRITERIA FOR EVALUATING DRINKING WATER QUALITY AND GROUND WATER CLEANUP ARE
ADVISORY DRINKING WATER ACTION LEVELS AND ADVISORY APPLIED ACTION LEVELS RESPECTIVELY.  THESE
CRITERIA ARE PRESENTED IN TABLE 5.

DRINKING WATER ACTION LEVELS ARE HEALTH-BASED CONCENTRATION LIMITS SET BY THE DEPARTMENT OF
HEALTH SERVICES (DHS) TO LIMIT PUBLIC EXPOSURE TO SUBSTANCES NOT YET REGULATED BY PROMULGATED
STANDARDS.

APPLIED ACTION LEVELS (AALS) WERE DEVELOPED BY DHS FOR USE WITH THE CALIFORNIA GUIDANCE IN THE
"SITE MITIGATION DECISION TREE".  AALS ARE GUIDELINES THAT DHS USES TO EVALUATE THE RISK A SITE
POSES.  WHILE THE DHS APPLIED ACTION LEVELS ARE NOT PROMULGATED STANDARDS AND ARE NOT,
THEREFORE, ARARS, THEY HAVE BEEN TAKEN INTO CONSIDERATION IN DEVELOPING CLEANUP STANDARDS FOR
THE SITE PURSUANT TO THE NATIONAL CONTINGENCY PLAN (NCP).

#SR
SELECTED REMEDY

BASED UPON CONSIDERATION OF THE REQUIREMENTS OF CERCLA, THE SELECTED REMEDY IS ALTERNATIVE 2
WHICH INCLUDES THE FOLLOWING COMPONENTS: 1) INSTITUTIONAL CONSTRAINTS, 2) GROUNDWATER
MONITORING, 3) PUMPING FROM EXISTING EXTRACTION WELLS AND 4) TREATMENT WITH EXISTING AIR
STRIPPING SYSTEMS AND 5) DISCHARGE OF TREATED WATER TO SURFACE WATER UNDER EXISTING NPDES
PERMIT.

THE GOAL OF THIS REMEDIAL ACTION IS TO RESTORE GROUNDWATER TO ITS BENEFICIAL USE.  BASED ON
INFORMATION OBTAINED DURING THE REMEDIAL INVESTIGATION AND ON A CAREFUL ANALYSIS OF ALL REMEDIAL
ALTERNATIVES, EPA AND THE STATE OF CALIFORNIA BELIEVE THAT THE SELECTED REMEDY WILL ACHIEVE THIS
GOAL.  IT MAY BECOME APPARENT, DURING IMPLEMENTATION OR OPERATION OF THE SYSTEM, THAT
CONTAMINANT LEVELS HAVE CEASED TO DECLINE AND ARE REMAINING CONSTANT AT LEVELS HIGHER THAN THE
REMEDIATION GOAL, THAT GOAL AND/OR THE REMEDY MAY BE REEVALUATED.

THE SELECTED REMEDY WILL INCLUDE GROUNDWATER EXTRACTION AND TREATMENT. THE SYSTEM'S PERFORMANCE



WILL BE CAREFULLY MONITORED ON A REGULAR BASIS AND ADJUSTED AS WARRANTED BY THE PERFORMANCE DATA
COLLECTED DURING OPERATION.  MODIFICATIONS MAY INCLUDE:

A) AT INDIVIDUAL WELLS WHERE CLEANUP STANDARDS HAVE BEEN ATTAINED, PUMPING MAY BE DISCONTINUED;

B) ALTERNATIVE PUMPING AT WELLS TO ELIMINATE STAGNATION POINTS

C) PULSE PUMPING TO ALLOW AQUIFER EQUILIBRATION AND TO ALLOW ADSORBED CONTAMINANTS TO PARTITION
   INTO GROUND WATER; AND

D) INSTALLATION OF ADDITIONAL EXTRACTION WELLS TO FACILITATE OR ACCELERATE CLEANUP OF THE
   CONTAMINANT PLUME.

THE FINAL CLEANUP LEVELS (TABLE 6) CALCULATED TO RESULT IN A TOTAL EXCESS CANCER RISK OF 8.3 X
(10-5) AND A TOTAL TOXIC RISK OF LESS THAN 1.0 (HAZARD INDEX).

#SD
STATUTORY DETERMINATIONS

THE SELECTED REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT IN THAT CONTAMINATED
GROUNDWATER WILL BE TREATED TO AT LEAST MAXIMUM CONTAMINANT LEVELS (MCLS), WHICH FALL WITHIN
ACCEPTABLE CARCINOGENIC RISK-RANGE OF ONE-IN-A-MILLION (10-6)) TO ONE-IN-TEN-THOUSAND (10-4)
INDIVIDUAL LIFETIME EXCESS CANCERS THAT MAY DEVELOP IN A POPULATION. IN ADDITION, THE REMEDY
COMPLIES WITH ALL FEDERAL AND STATE ARARS. THE SELECTED REMEDY IS COST EFFECTIVE.  THE OVERALL
EFFECTIVENESS OF THE REMEDIAL ACTION IS PROPORTIONAL TO ITS COST, IN THAT IT REPRESENTS A
REASONABLE VALUE FOR THE COST.  THE SELECTED REMEDY WILL PERMANENTLY AND SIGNIFICANTLY REDUCE
THE TOXICITY, MOBILITY, OR VOLUME OF THE HAZARDOUS SUBSTANCES IN THE GROUNDWATER AND WILL
UTILIZE TREATMENT OF GROUNDWATER AS A PRINCIPAL ELEMENT.

#RS
RESPONSIVENESS SUMMARY

SUMMARIZED COMMENTS AND RESPONSES

1. FINDING 2: (AMI) REQUEST DELETING METHYLENE CHLORIDE AND VINYL CHLORIDE FROM THE LIST OF
CHEMICALS DETECTED; THE DETECTION OF THESE CHEMICALS IS THOUGHT TO BE THE RESULT OF LABORATORY
ERROR.  ALSO, DELETE THE REFERENCE TO NEIGHBORING SITES.

RESPONSE BY RWQCB: REFERENCE TO THE NEIGHBORING SITES IS DELETED, AND THE STATEMENT IN QUESTION
IS REWRITTEN AS, "CHLOROFORM, A PROBABLE HUMAN CARCINOGEN, WAS REPORTED EPISODICALLY IN ONSITE
SAMPLES COLLECTED FROM 1983 THROUGH 1986 AND IN 1988.  METHYLENE CHLORIDE, A PROBABLE HUMAN
CARCINOGEN, WAS REPORTED ONE TIME, IN 1985.  VINYL CHLORIDE, A KNOWN HUMAN CARCINOGEN, WAS
REPORTED TWICE, ONCE IN 1983 AND ONCE IN 1985, IN SAMPLES FROM TWO DIFFERENT SOURCE AREA WELLS."

THE DISCHARGER HAS BEEN REQUESTED TO OBTAIN A DATA VERIFICATION REPORT FROM THE LAB THAT
PERFORMED THE ORIGINAL GCMS ANALYSIS AND FORWARD IT TO THE RWQCB.

2. FINDING 5: (SCVWD) IT WAS REPORTED THAT THE WATER-BEARING DEPOSITS AT THE SITE ARE GENERALLY
DIVIDED INTO THREE LATERALLY TRACEABLE UNITS AS FOLLOWS: A-ZONE AT DEPTHS OF ABOUT 10 TO 25
FEET, B-ZONE AT ABOUT 40 TO 50 FEET, AND THE C-ZONE AT A DEPTH GREATER THAN 150 FEET.  IT WAS
NOT REPORTED THAT OTHER B-ZONE AQUIFER UNITS OCCUR AT DEPTHS BELOW 50 FEET AND ABOVE THE C-ZONE,
IN THE INTERVALS OF 60 TO 80 FEET AND 110 TO 130 FEET.  IT WOULD BE APPROPRIATE THAT, AT A
MINIMUM, THE B2-ZONE (60 TO 80 FEET DEEP) BE TESTED FOR POLLUTION.

THE LIST OF POTENTIAL CONDUITS FOR THIS SITE DOES NOT INCLUDE THE VERNIS PAGE WELL (350 FEET
TOTAL DEPTH) WHICH, ACCORDING TO AVAILABLE INFORMATION, WAS PERFORATED IN BOTH THE B AND C
ZONES.  THE DISPOSITION OF THIS WELL, INSTALLED IN 1936, IS NOT KNOWN.

RESPONSE BY RWQCB: STAFF REQUESTED THE DISCHARGER TO RESPOND TO THIS COMMENT.  THE DISCHARGER'S
RESPONSE INDICATES THAT IT IS NOT JUSTIFIED TO SAMPLE WATER-BEARING MATERIALS IN THE INTERVALS
SUGGESTED IN THIS COMMENT, BECAUSE POLLUTION SEEN THUS FAR IN THE B ZONE AT THIS SITE IS
MINIMAL.  STAFF AGREES BUT RECOGNIZES THAT FUTURE MONITORING DATA MAY SHOW A RISING
POLLUTANT-CONCENTRATION TREND WHICH COULD PROVIDE THE NECESSARY JUSTIFICATION.



3. FINDING 6: (AMI) CONCLUSION BY RWQCB THAT THE ANALYTICAL RESULT OF A SAMPLE OF WATER
COLLECTED FROM THE EXTRACTION PIT AFTER CONSTRUCTION IN 1985, WHICH SHOWED GREATER THAN 400 MG/L
TOTAL VOCS, MAY INDICATE THE PRESENCE OF A SOIL "HOT SPOT" IS NOT SUPPORTABLE.

RESPONSE BY RWQCB: BOARD STAFF BELIEVES THE ANALYTICAL RESULT DOES INDICATE THAT A "HOT SPOT"
MAY HAVE EXISTED, AND "HOT SPOTS" MAY STILL EXIST.  IN SUPPORT OF THIS BELIEF, STAFF MAKES
REFERENCE TO THE RI/FS REPORT PREPARED FOR AMI:

   (1) ON PAGE 44 IT IS STATED, "THE INITIAL 1,1,1-TRICHLOROETHANE CONCENTRATION OF 370,000 PPB
   (FIGURE 21) FAR EXCEEDS THE HIGHEST SUBSEQUENT VALUES REPORTED AND MAY BE ANOMALOUS.  IF
   ACCURATE, THIS SUGGESTS THE PRESENCE OF POCKETS OF CONCENTRATED VOCS IN THE PIT AREA."
   STAFF NOTES THAT THERE IS NOTHING OF RECORD TO INDICATE THAT THE ANALYSIS REFERRED TO WAS
   FALLACIOUS.

   (2) ON PAGE 52 THE FOLLOWING APPEARS: "GIVEN THAT THE FORMER VOC SOURCE HAS BEEN REMOVED, THE
   CONTINUED PRESENCE AND STABILITY OF VOC CONCENTRATIONS IN THE WELL AMI-1 VICINITY INDICATES
   THAT SIGNIFICANT CONCENTRATIONS OF VOCS ARE PRESENT THAT WERE NOT DETECTED IN THE SOIL
   SAMPLING ASSOCIATED WITH THE TANK EXCAVATION."

   (3) THE REPORT ALSO SHOWS, BY CALCULATIONS, THAT THE AMOUNT OF VOCS THUS FAR REMOVED IS
   GREATER THAN THE AMOUNT THOUGHT TO HAVE BEEN PRESENT IN THE SUBSURFACE ORIGINALLY, AND VOCS
   ARE STILL BEING REMOVED.

STAFF CONCLUDES THAT SOIL "HOT SPOTS" MAY BE PRESENT, AND IF THEY ARE, THEY ARE PROBABLY
LEACHING VOCS INTO GROUNDWATER.

4. FINDING 8: (AMI) RECOMMEND ADDING THE WORDS, "IN THE ABSENCE OF CLEANUP", TO THE END OF THE
LAST SENTENCE IN PARAGRAPH 3.

IN PARAGRAPH 7, THIRD SENTENCE, THE WORDS, "COULD PROBABLY", SHOULD BE DELETED AND REPLACED WITH
THE WORD, "MAY".

RESPONSE BY RWQCB: THE RECOMMENDED CHANGES WILL BE MADE.  THE SENTENCES, AS REVISED, WILL READ:

   (PAR.3) "---THE DISCHARGER CONCLUDED THAT THERE PROBABLY WOULD BE NO HEALTH HAZARDS
   ASSOCIATED WITH EXPOSURE TO NON-CARCINOGENIC CHEMICALS, BUT THERE WOULD BE SOME RISK DUE TO
   THE PRESENCE OF CARCINOGENS, IN THE ABSENCE OF CLEANUP."

   (PAR.7) "THESE LATTER ALTERNATIVES MAY ATTAIN CLEANUP GOALS IN FIVE TO SEVEN YEARS."

5. FINDING 8: (SCVWD) ONE OPEN-ENDED ITEM THAT STILL NEEDS CONSIDERATION IS THE ADDITIONAL SOILS
INVESTIGATION ORDERED BY THE BOARD, WITH A REPORT DUE IN EARLY MARCH 1990.

RESPONSE BY RWQCB: STAFF ANTICIPATES THAT SOME SIGNIFICANT INFORMATION RESULTING FROM THIS SOIL
SURVEY WILL BE AVAILABLE IN THE NEAR FUTURE; HOWEVER, THE COMPLETE RESULTS OF THE SURVEY MAY NOT
BE AVAILABLE UNTIL FEBRUARY OF 1990.

THERE ARE A NUMBER OF TASKS ASSIGNED IN THE TENTATIVE ORDER WHICH REQUIRE THE DISCHARGER TO
ADDRESS SOIL POLLUTION ON THE SITE, BEGINNING WITH AN EVALUATION OF ALL DATA AND AN ASSESSMENT
OF REMAINING SOIL POLLUTION, THROUGH A PROPOSAL FOR SOIL REMEDIATION IF REQUIRED, AND
CULMINATING IN THE ACTUAL SOIL REMEDIATION.

6. FINDING 9. (EPA) IN ITEM DELETE THE WORD, "ECONOMICALLY", ON THE FIRST LINE.

RESPONSE BY RWQCB: THE WORD "ECONOMICALLY" HAS BEEN DELETED.  THIS DOES NOT IMPLY THAT THE BOARD
DOES NOT CONSIDER ECONOMICS IN ITS REVIEW OF ALTERNATIVE REMEDIAL ACTION PLANS.  FOR EXAMPLE,
THE ORDER STATES ELSEWHERE THAT THE FINAL REMEDIAL ACTION PLAN IS COST-EFFECTIVE, AND THAT THE
PLAN IS REASONABLE.  IN CONFORMITY WITH THESE OTHER STATEMENTS, THE PART OF FINDING 9 IN
QUESTION IS CHANGED TO READ, "IF IT HAS BEEN DETERMINED, AFTER A REASONABLE EFFORT UTILIZING
BEST PRACTICABLE TREATMENT OR CONTROL, THAT THE PRIMARY OBJECTIVE IS NOT COST-EFFECTIVE AND ZERO
BACKGROUND CONCENTRATION CANNOT BE ACHIEVED, THEN ACHIEVING DRINKING QUALITY AT AN AGGREGATE
RISK LEVEL NOT EXCEEDING 1 X (10-4) THROUGHOUT THE SOURCE AREA AND PLUME IS AN APPROPRIATE
SECONDARY GOAL FOR THIS SITE."



7. FINDING 9: (AMI) IN ITEM E., WE FEEL THAT IT IS HIGHLY UNLIKELY THAT A LABORATORY OR FIELD
STUDY OF BIODEGRADATION AND/OR TRANSFORMATION OF ONSITE CHEMICALS, DIRECTED AT AN EVALUATION OF
THE POTENTIAL FOR THE FORMATION OF VINYL CHLORIDE AND OTHER CHEMICALS WILL GENERATE ANY
MEANINGFUL CONCLUSIONS.  WE DO NOT FORESEE THAT ANY LABORATORY OR FIELD EXPERIMENTS CAN
SUBSTANTIALLY IMPROVE ON THE DISCUSSION OF 1,1,1-TCA DEGRADATION IN THE RI/FS REPORT (PAGES
66-67).  ALSO, WE FEEL IT IS IMPRACTICAL TO REQUIRE CONFIRMATION OF ALL POTENTIAL EXPOSURE
PATHWAYS, SINCE ALL ARE HYPOTHETICAL AND IMPOSSIBLE TO CONFIRM.

SUBSEQUENT TO THE ABOVE STATEMENT, THE DISCHARGER HAS RECOMMENDED THAT A LIMITED NUMBER OF
ANALYSES (THREE) IN SEPTEMBER, OCTOBER, AND NOVEMBER OF 1989 BE DONE ON SAMPLES FROM A
SOURCE-AREA WELL TO DETERMINE WHETHER OR NOT VINYL CHLORIDE IS PRESENT.

RESPONSE BY RWQCB: BOARD STAFF IS CONCERNED ABOUT THE POSSIBLE PRESENCE OF VINYL CHLORIDE IN
SOILS AND GROUNDWATER AT THIS SITE.  VINYL CHLORIDE IS A KNOWN HUMAN CARCINOGEN, WITH A (10-6)
RISK NUMBER OF 0.02 PPB. WHILE THE ONSITE PRESENCE OF VINYL CHLORIDE HAS BEEN REPORTED ONLY
TWICE AND FROM TWO DIFFERENT WELLS, STAFF HAS NOTED ON RECORDS OF ANALYTICAL RESULTS THAT THE
DETECTION LIMIT USED WHEN ATTEMPTING TO DETECT THIS CARCINOGEN NEAR THE SOURCE AREA AND
ELSEWHERE (BUT NOT EVERYWHERE) FREQUENTLY IS ABOVE 1 PPB AND OFTEN RANGES FROM 5 TO 100 PPB, AND
SOMETIMES AS HIGH AS 250 AND 500 PPB.  STAFF ALSO NOTES THE EPA CONCERN, EVIDENCED BY THE EPA
PROCEDURE OF ASSUMING THAT VINYL CHLORIDE IS PRESENT IN SOME CONCENTRATION IF A KNOWN SUITE OF
ANTECEDENT CHEMICALS HAS BEEN DETECTED (SEE COMMENT 17).  STAFF DOES NOT BELIEVE THAT PAST
ANALYSES HAVE BEEN ENTIRELY ADEQUATE FOR DETERMINING THE PRESENCE OR ABSENCE OF VINYL CHLORIDE
AT THIS SITE.  BASED ON PRESENT KNOWLEDGE, STAFF DOES NOT DISCOUNT THE POSSIBILITY THAT VINYL
CHLORIDE MAY BE DETECTED ONSITE IN THE FUTURE AS A CONSEQUENCE OF CHEMICAL DEGRADATION OR
TRANSFORMATION.

STAFF ALSO RECOGNIZES THAT THE COMMENT DOES HAVE SOME VALIDITY, AND IS AMENABLE TO THE
RECOMMENDATION MADE BY THE DISCHARGER.  THEREFORE, THE REQUIREMENT IS REVISED TO READ AS
FOLLOWS:

   E. A REVIEW OF THE PRESENCE OR POTENTIAL PRESENCE OF VINYL CHLORIDE WITHIN THE PLUME,
   INCLUDING (1) THE EXISTING SAMPLING AND ANALYSIS PROGRAM DIRECTED AT ESTABLISHING PROCEDURES
   THAT WILL CONSISTENTLY UTILIZE DETECTION LIMITS NOT TO EXCEED 0.5 PPB, AND (2) CHEMICALS
   IDENTIFIED ONSITE WHICH MAY DEGRADE OR TRANSFORM INTO VINYL CHLORIDE.

THE PROCEDURES OF (1) SHOULD BE REPEATED ANNUALLY.

A NEW TASK IS ASSIGNED TO COVER THIS REVISED REQUIREMENT.  TASK 22, WITH A COMPLETION DATE OF
NOVEMBER 17, 1989, REQUIRES THE SUBMITTAL OF A TECHNICAL REPORT CONCERNING THE DETECTION OF
VINYL CHLORIDE.

8. FINDING 10: (AMI) IN PARAGRAPH 3, SECOND SENTENCE, IT SHOULD BE NOTED THAT THE POTENTIAL
CANCER RISK ONLY EXISTS IF THERE IS A COMPLETED EXPOSURE PATHWAY AND RECEPTORS.  THE PRESENCE OF
A CARCINOGEN ALONE DOES NOT NECESSARILY CREATE A RISK.

RESPONSE BY RWOCB.  IF THE EXPOSURE PATHWAY WAS COMPLETED SO THAT HUMANS COULD BE EXPOSED, STAFF
WOULD CONSIDER THE RISK TO BE ACTUAL OR EXISTING, MORE THAN POTENTIAL.

THE SENTENCE IN QUESTION WILL BE REWRITTEN AS: "WHEN CANCER-CAUSING SUBSTANCES ARE PRESENT AND A
THREAT OF EXPOSURE TO THESE SUBSTANCES EXISTS, A POTENTIAL RISK IS PRESENT.  THERE IS NO
"ZERO-RISK" LEVEL ASSOCIATED WITH THE THREAT OF EXPOSURE TO CARCINOGENS."

9. FINDING 10: (AMI) IN PARAGRAPH 5, SUGGEST CHANGING THE FIRST SENTENCE TO READ, "EVEN THOUGH
THE RISK NUMBER OF 3.5 X (10-4) RESULTS FROM AN EXTREME WORST-CASE HYPOTHETICAL CONSIDERATION,
IT AND THE ASSOCIATED VOC RESIDUAL CONCENTRATIONS EXPECTED TO BE PRESENT AT THE SOURCE AREA
THIRTY YEARS IN THE FUTURE ARE SUFFICIENT CAUSE TO PURSUE A REMEDIAL ALTERNATIVE OTHER THAN
NO-FURTHER-ACTION".  THE NO-FURTHER-ACTION ALTERNATIVE IS NOT AN ACCEPTABLE RECOMMENDED REMEDIAL
ACTION PLAN, NOR IS IT THE PLAN PROPOSED IN THIS TENTATIVE SITE CLEANUP ORDER.

RESPONSE BY RWQCB: THE RISK NUMBER OF 3.5 X (10-4) DOES NOT RESULT FROM AN EXTREME WORST-CASE
HYPOTHETICAL CONSIDERATION.  A MUCH GREATER RISK NUMBER WOULD BE GENERATED IF THE PRESENT ONSITE
MAXIMUM CONCENTRATION OF CARCINOGENS WERE USED IN THE CALCULATION, INSTEAD OF A CONCENTRATION
PROJECTED 30 YEARS LATER.



STAFF WILL AGREE TO REWRITE THE SENTENCE AS, "EVEN THOUGH THE RISK NUMBER OF 3.5 X (10-4)
RESULTS FROM A HYPOTHETICAL CONSIDERATION, IT AND THE ASSOCIATED VOC RESIDUAL CONCENTRATIONS
EXPECTED TO BE PRESENT AT THE SOURCE AREA THIRTY YEARS IN THE FUTURE ARE SUFFICIENT CAUSE TO
PURSUE A REMEDIAL ALTERNATIVE OTHER THAN NO-FURTHER-ACTION."

10. FINDING 10: (AMI) CHANGE THE SECOND SENTENCE IN PARAGRAPH 5 TO READ, "THE VOC CONCENTRATIONS
MAY BE REDUCED TO, OR BELOW, DRINKING WATER MCLS BY REMEDIATION", SINCE THE RESULTS OF
REMEDIATION ARE NOT CERTAIN.

RESPONSE BY RWQCB: THE SENTENCE WILL BE CHANGED TO READ, "THE VOC CONCENTRATIONS CAN BE FURTHER
REDUCED, AND MAY BE REDUCED TO, OR BELOW, DRINKING WATER MCLS, BY REMEDIATION."

11. FINDING 10: (AMI) SENTENCE 3 OF THE SAME PARAGRAPH, "THE POSTULATED RESIDUAL VOC
CONCENTRATIONS, INCLUDING CARCINOGENS, 30 YEARS IN THE FUTURE REINFORCES THE CONCLUSION THAT
SOURCE-AREA SOIL REMEDIATION WILL BE NECESSARY FOR PROTECTION OF PUBLIC HEALTH AND THE
ENVIRONMENT", SHOULD BE DELETED SINCE ALTERNATIVE 4A, PUMP AND TREAT, IS PROJECTED TO REDUCE VOC
CONCENTRATIONS TO DRINKING WATER STANDARDS WITHIN LESS THAN HALF OF THE THIRTY YEARS CITED IN
THE NO-FURTHER-ACTION ALTERNATIVE PROJECTION.  WE OBJECT TO THE EXISTING WORDING WHICH STATES
THAT SOIL REMEDIATION IS NECESSARY TO PROTECT PUBLIC HEALTH AND THE ENVIRONMENT, WHEN EQUAL
PROTECTION CAN BE ACHIEVED BY GROUNDWATER PUMPING AND TREATMENT UNDER ALTERNATIVE 4A.

RESPONSE BY RWQCB: ALTERNATIVE 4A IS PROJECTED TO REDUCE VOC CONCENTRATIONS TO DRINKING WATER
STANDARDS, WHICH, AT AN AGGREGATE CANCER-RISK NUMBER NOT TO EXCEED 1 X (10-4), IS THE CLEANUP
OBJECTIVE AT THIS SITE.  THE PRIMARY OBJECTIVE IS A RETURN TO BACKGROUND QUALITY, WHICH IS NOT
PROJECTED BY ALTERNATIVE 4A.  FURTHER, IT IS NOT CLEARLY STATED IN THE ALTERNATIVE THAT A
REDUCTION OF THE TCA CONCENTRATION WILL RESULT IN SIGNIFICANT REDUCTIONS OF THE CONCENTRATIONS
OF CARCINOGENS. STAFF DOES NOT EXPECT ALTERNATIVE 4A TO RESULT IN A RETURN TO BACKGROUND WATER
QUALITY IN MORE THAN 30 YEARS OF PUMP AND TREAT, BASED ON THE PROJECTION PROVIDED BY FIGURE 40
IN THE RI/FS REPORT.  FOR THE PROTECTION OF PUBLIC HEALTH, THE DESIRABLE CLEANUP GOAL FOR ALL
CARCINOGENS IS ZERO CONCENTRATION.  EVEN THOUGH THE SECONDARY OBJECTIVE IS TO ACHIEVE DRINKING
WATER QUALITY AT AN APPROPRIATE RISK NUMBER OF 1 X (10-4), THE REGIONAL BOARD EXPECTS THE
DISCHARGER TO MAKE A GOOD-FAITH EFFORT TO REDUCE VOC CONCENTRATIONS TO BACKGROUND, OR LEVELS
APPROACHING BACKGROUND; I.E., ATTEMPT TO ACHIEVE THE PRIMARY OBJECTIVE THROUGHOUT THE SITE AND
IN THE IDENTIFIED OFFSITE WELLS.

STAFF DOES NOT BELIEVE THE INTENT OF THE REFERENCED SENTENCE SHOULD BE DELETED.  THE SENTENCE
WILL BE REWRITTEN AS, "THE POSTULATED RESIDUAL VOC CONCENTRATIONS, INCLUDING CARCINOGENS, 30
YEARS IN THE FUTURE INDICATES THAT SOURCE-AREA SOIL REMEDIATION MAY BE NECESSARY IN ORDER TO
ACHIEVE BACKGROUND LEVELS AND TO RESTORE GROUNDWATER TO ITS ORIGINAL USE-SUITABILITY WITHIN A
REASONABLE TIME FRAME; AND, IF REQUIRED, TO PROVIDE AN EXTRA MARGIN OF PROTECTION TO HUMAN
HEALTH AND THE ENVIRONMENT.

12. FINDING 10: (EPA) THE HAZARD INDEX IS NO LONGER BEING USED BY THE EPA. THIS FINDING SHOULD
REFLECT THE NEW APPROACH BEING DEVELOPED BY THE EPA.

IF AN ALTERNATIVE TO THE HAZARD INDEX (HI) IS NOT USED, THEN THE SITE HI SHOULD BE DESCRIBED
MORE FULLY, AND THE CLEANUP LEVELS SHOULD BE DETERMINED SO THAT THE SUM OF THE NONCARCINOGEN
RATIOS DOES NOT EXCEED THE VALUE OF ONE.  SIMILARLY, THE RISK NUMBER FOR ALL CARCINOGENS AT THE
CLEANUP LEVEL SHOULD BE SUMMED, AND THE SUM SHOULD BE WITHIN THE (10-4) TO (10-7) RANGE.

RESPONSE BY RWQCB: THE METHODOLOGY OF THE NEW APPROACH UNDER DEVELOPMENT IS NOT YET AVAILABLE,
AND THE DATA NECESSARY TO IMPLEMENT THE USE OF THIS METHODOLOGY MAY NOT BE AVAILABLE FOR THIS
SITE.  STAFF BELIEVES IT IS NOT FEASIBLE TO USE THE NEW METHODOLOGY AT THIS SITE; THEREFORE, THE
HI WAS USED BY BOARD STAFF, AND REQUIRED CHANGES IN SOME OF THE CLEANUP LEVELS APPLIED IN THE
SECONDARY CLEANUP OBJECTIVE.

13. SELF-MONITORING PROGRAM: (AMI) WE OBJECT TO SAMPLING AND ANALYSES OF ALL ONSITE AND OFFSITE
WELLS QUARTERLY.  WE BELIEVE THAT THE SAMPLING FREQUENCY SHOULD BE REDUCED TO TWICE ANNUALLY FOR
MONITORING WELLS DURING THE PERIOD WHILE CLEANUP GOALS ARE BEING ACHIEVED AND DURING THE
STABILITY PERIOD.  THE CONSIDERABLE ADDITIONAL EXPENSE OF INCREASED SAMPLING AND ANALYSIS SEEMS
TO HAVE LITTLE BENEFIT.  WE FIND THE PROPOSED SAMPLING PLAN TO BE UNACCEPTABLE AND RECOMMEND
IMPLEMENTATION OF THE SAMPLING PLAN WE PROPOSED IN THE DRAFT RI/FS.



RESPONSE BY RWQCB: RWQCB STAFF ARE INTERESTED IN THE MAINTENANCE OF A COST-EFFECTIVE MONITORING
PROGRAM WHICH IS RESPONSIVE TO IDENTIFIED PURPOSES AND DATA NEEDS; STAFF RECOGNIZES THE
IMPORTANCE OF ECONOMICS AS ONE FACTOR INFLUENCING MONITORING FREQUENCY, BUT FINDS THAT OTHER
FACTORS ARE JUST AS IMPORTANT, AS DISCUSSED NEXT.

PREVIOUS MONITORING HAS IDENTIFIED POLLUTANTS AND DESCRIBED THE PLUME AND WATER QUALITY TRENDS. 
MONITORING BEGAN ON A MORE-FREQUENT SCHEDULE BUT BECAME ROUTINELY A SCHEDULE OF ONLY THREE
SAMPLING EVENTS PER YEAR. FOR THE PURPOSES OF THE TENTATIVE ORDER, STAFF WAS OF THE OPINION THAT
A QUARTERLY SCHEDULE (FOUR SAMPLING EVENTS PER YEAR) SHOULD BE IMPLEMENTED.  AMI WANTED A
BIANNUAL SCHEDULE (TWO SAMPLING EVENTS PER YEAR).  STAFF RECOMMENDED A REVISED SCHEDULE:
CONTINUE THE EXISTING PROGRAM OF THREE SAMPLES PER YEAR UNTIL CLEANUP GOALS ARE ACHIEVED, THEN
CHANGE TO QUARTERLY FOR AT LEAST ONE YEAR TO PROVE STABILITY.

STAFF BELIEVES FEWER THAN THREE SAMPLES PER YEAR WILL NOT BE RESPONSIVE TO PURPOSES AND DATA
NEEDS.  STAFF VIEWS THE PRESENT PURPOSES OF THE PROGRAM TO INCLUDE:

   A. PROTECTION OF OFFSITE GROUNDWATER USERS BY PROVIDING EARLY WARNING THAT POLLUTANTS COULD
   BE DESCENDING VERTICALLY TOWARDS THE C AQUIFER, WHICH WOULD BE INDICATED BY DATA FROM ONSITE
   B ZONE WELLS.

   B. PROTECTION OF DOWNGRADIENT A AND B ZONE AQUIFERS BY PROVIDING EARLY WARNING THAT EXCESSIVE
   CONCENTRATIONS OF POLLUTANTS ARE MOVING OFFSITE, INDICATED BY DATA FROM ONSITE BOUNDARY
   WELLS.

   C. TRACKING THE PLUME AND RECORDING CHANGES IN GROUNDWATER QUALITY, INCLUDING THOSE RESULTING
   FROM IMPLEMENTED CLEANUP ACTIONS SUCH AS SOIL REMEDIATION.

   D. DETERMINING THAT CLEANUP GOALS HAVE BEEN ACHIEVED AND ANY POTENTIAL THREAT TO PUBLIC
   HEALTH AND THE ENVIRONMENT HAS BEEN ALLEVIATED.

AT THE PRESENT TIME, STAFF WILL RECOMMEND A CONTINUATION OF THE EXISTING MONITORING FREQUENCY
AND NOT RECOMMEND A BIANNUAL SAMPLING SCHEDULE FOR ALL WELLS ON THIS SITE.

14. GENERAL COMMENT: (EPA) THERE APPEARS TO BE AMBIGUITY CONCERNING WHEN CLEANUP COULD BE
ACHIEVED BY PUMP AND TREAT.  THE TENTATIVE ORDER STATES 12 YEARS, 15 YEARS, AND 7 YEARS AT THREE
DIFFERENT PLACES.

RESPONSE BY RWQCB: STAFF WILL MAKE REVISIONS TO REMOVE ANY AMBIGUITY. THE DISCHARGER INFERS THAT
CLEANUP OF TCA TO ITS MCL CAN BE ACHIEVED IN 12 YEARS.  BY THIS SAME INFERENCE, 1,1-DCA WILL NOT
BE REDUCED TO ITS AL IN THIS TIME PERIOD.

15. GENERAL COMMENT: (EPA) THE PHRASE, "CLEANUP GOAL", IS PREFERRED OVER "CLEANUP LEVEL" UNLESS
NUMERICAL LEVELS ARE STATED.

RESPONSE BY RWOCB: "CLEANUP GOAL" WILL BE USED WHERE APPROPRIATE.

16. GENERAL COMMENT: (RWQCB) 1,1-DICHLOROETHANE, FORMERLY REPORTED AS NON-CARCINOGENIC, IS NOW
(AS OF APRIL, 1989) CONSIDERED BY THE EPA TO BE A POSSIBLE OR PROBABLE HUMAN CARCINOGEN.

RESPONSE BY RWQCB: THE TENTATIVE ORDER WILL BE REVISED ACCORDINGLY.

17. GENERAL COMMENT: (RWQCB) BECAUSE OF THE KNOWN POTENTIAL DEGRADATION OF SOME OF THE
POLLUTANTS AT THIS SITE TO VINYL CHLORIDE, A KNOWN HUMAN CARCINOGEN, VINYL CHLORIDE SHOULD BE
ASSUMED TO BE PRESENT AT HALF THE DETECTION LIMIT.  THIS INFORMATION WAS PROVIDED IN THE EPA'S
REVIEW COMMENTS OF THE RISK ASSESSMENT PORTION OF THE MOST RECENT EDITION OF THE RI/FS REPORT.

RESPONSE BY RWQCB: STAFF WILL REVIEW THE APPLICABILITY OF THIS INFORMATION, AND USE IT AS MAY BE
APPROPRIATE FOR THIS SITE, BASED ON AN EVALUATION OF DATA OBTAINED FROM THE THREE CONSECUTIVE
VINYL CHLORIDE SAMPLES TO BE MADE LATER THIS YEAR USING THE 0.5 PPB DETECTION LIMIT.



#TA
                                    TABLE 1
                               CLEANUP STANDARDS

   CHEMICAL               GROUP                         CLEANUP STANDARD

   VINYL CHLORIDE                         A                   0.0005 (1)

   CHLOROFORM                             B2                  0.006 (2)
   1,2-DICHLOROETHANE (1,2-DCA)           B2                  0.0005 (1)
   TETRACHLOROETHYLENE (PCE)              B2                  0.005 (1)
   TRICHLOROETHYLENE (TCE)                B2                  0.005 (1)

   1,1-DICHLOROETHANE (1,1-DCA)           B2/C                0.005 (1)

   1,1,2-TRICHLOROETHANE (1,1,2-TCA)      C                   0.032 (1)
   1,1-DICHLOROETHYLENE (1,1-DCE)         C                   0.006 (1)

   1,1,1-TRICHLOROETHANE (1,1,1-TCA)      NC                  0.200 (1)
   1,2-DICHLOROETHYLENE (1,2-DCE)
     CIS (C-)                             NC                  0.006 (1)
     TRANS (T-)                           NC                  0.010 (1)
   FREON 11 (F 11)                        NC                  0.150 (1)
   FREON 113 (F 113)                      NC                  1.200 (1)

   NC NON-CARCINOGEN
   (1) DHS MAXIMUM CONTAMINANT LEVEL - MCL
   (2) DHS APPLIED ACTION LEVEL - AL

   TABLE 2 GIVES THE CANCER POTENCY FACTORS (CPFS) AND REFERENCE DOSES
   (RFDS) FOR EACH VOC IDENTIFIED.  TABLE 3 SHOWS THE CALCULATED RISK FOR
   IDENTIFIED CARCINOGENS; TABLE 4 SHOWS THE CALCULATED NON-CARCINOGENIC RISKS.

                                    TABLE 2
                 CANCER POTENCY FACTORS (CPFS) FOR CARCINOGENS
                                      AND
                 RISK REFERENCE DOSES (RFDS) FOR NON-CARCINOGENS

   CHEMICAL           CPF       CPF                 RFD       RFD
                      ORAL      INHAL               ORAL      INHAL

   VINYL CHLORIDE     2.3       0.295               ---       ---

   CHLOROFORM         0.0061    0.081               0.01      ND
   1,2-DCA            0.091     0.091               ---       ---
   PCE                0.051     0.0033              0.01      ND
   TCE*               0.011     0.017               0.007     ---
   1,1-DCA            0.091     0.091**             0.1       0.1
   1,1,2-TCA          0.057     0.057               0.004     ND
   1,1-DCE            0.6       1.2                 0.009     ND

   1,1,1-TCA          ---       ---                 0.09      0.3
   C-1,2-DCE          ---       ---                 0.01
   T-1,2-DCE          ---       ---                 0.02      ND
   F 11               ---       ---                 0.3       0.2
   F 113              ---       ---                 30        ND

   ND = NO DATA; ORAL = INGESTION; INHAL = INHALATION.

   *   TCE IS UNDER REVIEW BY THE EPA; THE GIVEN CPFS AND RFDS MAY CHANGE.
   **  AN INHALATION FACTOR IS NOT GIVEN FOR 1,1-DCA, BUT THE EPA BELIEVES
       THAT THE LABORATORY DATA ARE SUFFICIENT TO APPLY THE ORAL FACTOR AS
       AN INHALATION FACTOR.



                                    TABLE 3
                               CARCINOGENIC RISK

   CARCINOGEN/GROUP   RISK DUE TO         RISK DUE TO         RISK
                       INGESTION          INHALATION          TOTAL

   VINYL CHLORIDE/A   13.8 X (10-6)       1.8 X (10-6)        15.6 X (10-6)

   CHLOROFORM/B2      0.4 X (10-6)        5.8 X (10-6)        6.2 X (10-6)
   1,2-DCA/B2         0.55 X (10-6)       0.55 X (10-6)       1.1 X (10-6)
   PCE/B2             3.1 X (10-6)        0.2 X (10-6)        3.3 X (10-6)
   TCE/B2             0.7 X (10-6)        1 X (10-6)          1.7 X (10-6)

   1,1-DCA/B2-C       5.5 X (10-6)        5.5 X (10-6)        11 X (10-6)

   1,1,2-TCA/C        2.2 X (10-5)        2.2 X (10-5)        4.4 X (10-5)

                                                              8.3 X (10-5)

   RISK = (CW) X (CPF) X (HIF)
   CW = MCL OR AL
   HIF  = 0.012 FOR CARCINOGEN

   1,1-DCE IS CLASSIFIED AS A GROUP C CARCINOGEN BY THE EPA, BUT IS
   EVALUATED USING THE MODIFIED RFD APPROACH SO THAT THE RISK IS CONSIDERED
   INDEPENDENTLY AND IS NOT ADDED TO THE CARCINOGENIC RISK CALCULATED FOR
   THE OTHER LISTED CARCINOGENS.  USING THE MODIFIED RFD APPROACH, WHICH IS
   APPLIED ONLY TO THE INGESTION ROUTE OF EXPOSURE, THE CARCINOGENIC RISK
   FOR 1,1-DCE IS DETERMINED BY COMPARING THE CDI EXPOSURE TO THE RFD/10.
   THIS COMPARISON SHOWS THAT THE EXPOSURE WOULD BE LESS THAN THE RFD/10,
   AND THEREFORE WE ASSUME THERE IS NO SIGNIFICANT RISK DUE TO 1,1-DCE.

                           TABLE 4
                   NON-CARCINOGENIC RISK

   CHEMICAL        INGESTION HQ      INHALATION HQ

   CHLOROFORM         0.0174              NA
   1,1-DCA            0.00145             0.00145
   PCE                0.0145              NA
   1,1,2-TCA          0.232               NA
   1,1-DCE            0.0193              NA
   1,1,1-TCA          0.064               0.0193
   T-1,2-DCE          0.0145              NA
   F 11               0.0145              0.0218
   F 113              0.0012              NA

   HAZARD INDEX       0.37885             0.04255
                       = 0.38              = 0.04

   HQ = HAZARD QUOTIENT
   NA = NOT APPLICABLE

   HQ = CDI/RFD

   CDI = (CW) X (HIF)
   CW = MCL OR AL
   HIF = 0.029 FOR NON-CARCINOGEN



                                    TABLE 5
                            CHEMICAL SPECIFIC ARARS
                                                               CA
                                    EPA        EPA     CA DHS  ACTION
                                    MCLS     IRIS(A)   MCLS    LEVELS
   CHEMICAL
                                        LEVEL (PPB OR UG/1)

   1,1-DICHLOROETHANE (1,1-DCA)         -       -       5        5
   1,2-DICHLOROETHANE (1,2-DCA)         5       0.4     0.5      -
   1,1-DICHLOROETHYLENE (1,1-DCE)(E)    7       0.06    6        -
   1,2-DICHLOROETHYLENE (1,2-DCE)(E)
       CIS                              70-B    -       6        6
       TRANS                            100-B   -       10      10
   TETRACHLOROETHYLENE (PCE)            5-B     -       5        -
   1,1,1-TRICHLOROETHANE(1,1,1-TCA)(E)  200      -      200      -
   1,1,2-TRICHLOROETHANE(1,1,2-TCA)     5-B    0.06    32        -
   TRICHLOROETHYLENE (TCE)              5       3       5        -
   FREON 113                            -       -       1200  1200
   FREON 11                             -       -              150
   CHLOROFORM                          100-C   6               6-D
   VINYL CHLORIDE                      2        -              0.5

   A. EPA'S INTEGRATED RISK INFORMATION SYSTEM ((10-6) RISK LEVEL)
   B. PROPOSED MCL
   C. TOTAL TRIHALOMETHANES
   D. CALIFORNIA DHS APPLIED ACTION LEVEL
   E. CHEMICALS FOR WHICH THE MCL AND THE NON-ZERO MCLG ARE THE SAME.

                                    TABLE 6
                             FINAL CLEANUP LEVELS

   CHEMICAL                                 LEVEL (PPB OR UG/L)

   1,1-DCA                                          5
   1,2-DCA                                          0.5
   1,1-DCE                                          6
   1,2-DCE
     CIS                                            6
     TRANS                                          10
   PCE                                              5
   1,1,1-TCA                                        200
   1,1,2-TCA                                        32
   TCE                                              5
   FREON 113                                        1,200
   FREON 11                                         150
   CHLOROFORM                                       6
   VINYL CHLORIDE                                   0.5


